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DQ\DUWLIDFWVDUHIRXQGLQORFDWLRQVZLWKPXOWLSOH
FRPSRQHQWV$QDO\VLVRIWKHELIDFHVSUHVHQWVEDVLF
REVHUYDWLRQVDQGVRPHFRPPHQWVRQFKDUDFWHULVWLFVRI
WKHFDFKH$IHZVSHFXODWLRQVDUHPDGHFRQFHUQLQJWKH
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FRQGXFWHGDVDOYDJHH[FDYDWLRQDWWKH&DGGR+LOOV
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DQLPDOERQHDQGEXUQHGVHHGVDQGQXWV7KHDUWLIDFWV
KDYHQRZEHHQDQDO\]HGWRLQYHVWLJDWHZKHQDQG
ZK\WKHSLWZDVFUHDWHGDQG¿OOHG7KHVHUHVXOWVDQG
LQWHUSUHWDWLRQVDUHGLVFXVVHGKHUH7KHSLWFRQWDLQHG
DUWLIDFWVIURPVHYHUDOGLIIHUHQWWLPHSHULRGVZLWK
WKHPRVWUHFHQWGDWLQJWRWKHODWH&DGGRSHULRG7KH
GHSRVLWLRQRIDUWLIDFWVVXJJHVWVWKH&DGGRDQPDWHULDO
ZDVRULJLQDOO\GLVFDUGHGHOVHZKHUHDQGWKHQODWHU
EURXJKWLQWRTXLFNO\¿OOWKHSLW,QWKHIXWXUHWKLV
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WKLVSDSHUH[DPLQHVSDWWHUQVLQWKHDUUDQJHPHQWRIWKRVH
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$UNDQVDV$UFKHRORJLFDO6XUYH\ZDVD¿YHGD\SURMHFW
KHOGLQDWWKH-RKQQ\)RUG6LWHDQRSHQVLWHLQ
WKH5HG5LYHUDOOXYLDOYDOOH\LQIDUVRXWKZHVW$UNDQVDV
/DQGRZQHU+HUVFKHO.LWFKHQVDQG'U)UDQN6FKDPEDFK
ZHUHLQWHUHVWHGLQWKHDEXQGDQW(DUO\:RRGODQGERQH
WHPSHUHGSRWWHU\DQGGDUWSRLQWVRQWKHVXUIDFHDQG
KRSHGWROHDUQPRUHDERXWZKDW6FKDPEDFKFDOOHGWKH
)LHOG%D\RX3KDVHRILQLWLDOSRWWHU\PDNLQJFXOWXUHLQ
WKHUHJLRQ7KH\IRXQGDUWLIDFWVFRQ¿QHGSULPDULO\WR
WKHSORZ]RQHDQGDVFDWWHURIIHDWXUHVWKDWLQFOXGHG
KXPDQFUHPDWLRQV$OWKRXJKUHIHUUHGWRLQVXEVHTXHQW
SDSHUVDERXW)RXUFKH0DOLQHFXOWXUHWKHPDWHULDOVZHUH
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SURMHFWVDQGEULQJFROOHFWLRQVDQGUHFRUGVXSWRDUFKLYDO
VWDQGDUGV,DPFRQGXFWLQJDQHZLQYHQWRU\DQGDQDO\VLV
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([FDYDWLRQVDWWKH+RQH\/RFXV6LWH60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SUHOLPLQDU\,1$$UHVXOWVLQFRQFHUWZLWKDVW\OLVWLF
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QRUWKWR$UNDQVDV5LYHU%DVLQPRXQGFHQWHUVVWULFWO\
IRUPRUWXDU\XVH7KHVH¿QGLQJVVXJJHVWDQH[WHQVLYH
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E\8QLYHUVLW\RI&HQWUDO$UNDQVDV8&$VWXGHQWVDV
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YHVVHOVFROOHFWHGE\+DUROG6SHQFHUIURP%RZPDQLQ
WKHVDQGUHFRQVWUXFWHGE\$UNDQVDV$UFKHRORJLFDO
6XUYH\$5$6YROXQWHHUVLQWKHVDQGV
7KHLQYHQWRU\LVSDUWRIDODUJHUSURMHFWWRV\QWKHVL]H
%RZPDQPDWHULDOLQRUGHUWRPRUHIXOO\XQGHUVWDQG
VLWHFKURQRORJ\DQGHYDOXDWHH[FKDQJHVDQGVRFLDO
UHODWLRQVKLSVZLWKQHLJKERULQJ5HG5LYHUFRPPXQLW\
FHQWHUV:KLOHWKHYHVVHOVDUHKHDYLO\UHFRQVWUXFWHG
DQGWKHLULQWUDVLWHSURYHQLHQFHFXUUHQWO\XQNQRZQ
WKLVLQLWLDOGRFXPHQWDWLRQRIYHVVHOVRIIHUVDQH[DPSOH
RIWKHFKDOOHQJHVLQKHUHQWLQROGFROOHFWLRQVDQGD
GHPRQVWUDWLRQRIKRZ³H[FDYDWLRQ´RIROGFROOHFWLRQV
FDQSURYLGHIRXQGDWLRQDONQRZOHGJHLQWKHGHYHORSPHQW
RIEURDGHUUHVHDUFKDJHQGDV,QWKLVSDSHUZHSURYLGH
ĆĉĉĔėĈčĊĔđĔČĞĔĚėēĆđȈʹ͹͵
DVXPPDU\RIWKHYHVVHOLQYHQWRU\LQFOXGLQJFHUDPLF
GHVLJQVSRVVLEOHW\SHVDQGQH[WVWHSVLQWKHPXFK
RYHUGXHHYDOXDWLRQRIWKH%RZPDQVLWH
6WHDPLQJ3RWVRU9HVVHO'UXPV(WKQRJUDSKLFDQG
(WKQRKLVWRULFDO(YLGHQFHLQ6XSSRUWRIWKH9HVVHO
'UXP,QWHUSUHWDWLRQRI7ZR6KHOO*RUJHWVIURP
6SLUR
-LP5HHV
$UNDQVDV$UFKHRORJLFDO6RFLHW\
,QWZRSUHYLRXVO\SXEOLVKHGDUWLFOHV5HHV5HHV
,DUJXHGWKDWWKHYHVVHOVGHSLFWHGRQWZRVKHOO
JRUJHWVIURP6SLURGHVFULEHGE\3KLOOLSVDQG%URZQ
3ODQG3ODVVWHDPLQJSRWVZHUHLQ
IDFWFHUDPLFYHVVHOGUXPV7KHGUXPDUJXPHQWZDV
ODUJHO\VXSSRUWHGE\IRFXVLQJRQFHUWDLQFKDUDFWHULVWLFV
RIWKHLPDJHVWKHPVHOYHVDVZHOODVFRPSDULVRQVZLWK
RWKHUH[DPSOHVRI0LVVLVVLSSLDQDQG0HVRDPHULFDQ
LFRQRJUDSK\7KHSUHVHQWSDSHUZLOOHPSKDVL]H
HWKQRJUDSKLFDQGHWKQRKLVWRULFDOHYLGHQFHIRUWKH
XVHRIFHUDPLFYHVVHOGUXPVLQWKHORZHU0LVVLVVLSSL
YDOOH\DQG7UDQV0LVVLVVLSSL6RXWKHDVWLQWKHWKDQG
WKFHQWXULHV2ISDUWLFXODULQWHUHVWDUHWKHZULWLQJVRI
'XPRQWGH0RQWLJQ\D)UHQFKDUP\RI¿FHUZKRQRW
RQO\SURYLGHVDGHVFULSWLRQDQGDGUDZLQJRIDFHUDPLF
YHVVHOGUXPXVHGE\WKH1DWFKH]EXWDOVRGHVFULEHVWKH
FRQWH[WVLQZKLFKVXFKGUXPVZHUHXVHG
:3$([FDYDWHG+DUODQ3KDVH0RXQG6LWHVLQWKH
$UNDQVDV5LYHU'UDLQDJH
$PDQGD5HJQLHU6FRWW+DPPHUVWHGWDQG6KHLOD6DYDJH
2NODKRPD$UFKHRORJLFDO6XUYH\
%HWZHHQDQGWKH8QLYHUVLW\RI2NODKRPD
VSRQVRUHGH[FDYDWLRQVIXQGHGE\IHGHUDOGHSUHVVLRQ
UHOLHISURJUDPVDWDQXPEHURIPRXQGVLWHVLQWKH
$UNDQVDVGUDLQDJHRIHDVWHUQ2NODKRPD:KLOHWKH
UHVXOWVRIH[FDYDWLRQVDWVRPHVLWHVSDUWLFXODUO\6SLUR
KDYHEHHQVWXGLHGDQGZULWWHQDERXWH[WHQVLYHO\RWKHUV
KDYHEHHQDOOEXWLJQRUHG:HKDYHUHFHQWO\FRPSOHWHG
DPDQXVFULSWGRFXPHQWLQJWKHH[FDYDWLRQVDWVHYHQRI
WKHPRXQGVLWHV,QWKLVSDSHUZHGLVFXVVWKUHHOLWWOH
NQRZQVLWHV(XIDXOD+XJKHVDQG%UDFNHWWZKLFKZHUH
RFFXSLHGGXULQJWKH+DUODQSKDVH$'DQG
FRPSDUHWKHPWRFRQWHPSRUDQHRXVVLWHVLQWKH$UNDQVDV
GUDLQDJH
7%DUDQG:HGJH0RXWKYHUVXV/LJKWQLQJDQG
7KXQGHU
*HRUJH6DER,,,
$UNDQVDV$UFKHRORJLFDO6XUYH\
,QWKHLUPRQXPHQWDO3UH&ROXPELDQ6KHOO(QJUDYLQJV
IURPWKH&UDLJ0RXQGDW6SLUR2NODKRPD3KLOLS
3KLOOLSVDQG-DPHV$%URZQFRQVROLGDWHDVHULHV
RIFRPSRVLWLRQV3ODWHV±ZLWKLQD
³3DLUHG)LJXUHV&RQIURQWLQJD)RUNHG3ROH´WKHPH
$QWKURSRPRUSKLF¿JXUHVRQRSSRVLWHVLGHVRIWKH
IRUNHGSROHH[KLELW³7%DU´DQG³:HGJH0RXWK´IDFLDO
PDUNLQJV7KLVSUHVHQWDWLRQUHYLHZVRQJRLQJGLVFXVVLRQV
FRQFHUQLQJWKHVWRU\WKHVHLPDJHVDUHLQWHQGHGWR
FRQYH\ZLWKVSHFLDODWWHQWLRQGHYRWHGWRWKHSURSRVLWLRQ
WKDWWKH¿JXUHVPLJKWUHÀHFWDQDQFLHQWSUHFXUVRUWR
³7KH%URWKHUVZKREHFDPH/LJKWQLQJDQG7KXQGHU´
QDUUDWLYHUHSURGXFHGLQ*HRUJH$'RUVH\¶V7UDGLWLRQV
RIWKH&DGGR
$3DUWLDO$QDO\VLVRI&HUDPLF6KHUGV&ROOHFWHGIURP
WKH%RZPDQ6LWH/5/5LQ/LWWOH5LYHU
&RXQW\$UNDQVDV
$QQD6XDUH]3DXOD/RQJ'XQFDQ30F.LQQRQ
8QLYHUVLW\RI&HQWUDO$UNDQVDV
$FROOHFWLRQRIXQVRUWHGFHUDPLFVKHUGVIURPWKH
%RZPDQVLWH/5/5ZDVUHFHQWO\DQDO\]HGE\
VWXGHQWVDWWKH8QLYHUVLW\RI&HQWUDO$UNDQVDV8&$
DVSDUWRIDGLUHFWHGVWXG\FRXUVHLQDUFKDHRORJLFDO
PHWKRG7KHFROOHFWLRQLVRQORDQIURPWKH$UNDQVDV
$UFKDHRORJLFDO6XUYH\$5$6UHVHDUFKVWDWLRQLQ
0DJQROLD$UNDQVDVDQGLVODUJHO\FRPSRVHGRIDUWLIDFWV
REWDLQHGE\ORFDOFROOHFWRUV-RH6KXUWOHII-DPHV&KDQFH
+DUROG6SHQFHUDQG&OHDWLRXV7KRPDVWKURXJKRXW
WKHV$URXQGER[HVGH¿QHWKHFROOHFWLRQDQG
WKHDQDO\VLVLVRQO\SDUWLDOO\FRPSOHWHDWWKLVWLPH
1RQHWKHOHVVWKHZRUNFRQGXFWHGWKXVIDUFRQWULEXWHV
WREURDGHUJRDOVRILQYHQWRU\LQJ%RZPDQPDWHULDODQG
GHYHORSLQJDEHWWHUXQGHUVWDQGLQJRIFHUDPLFGHVLJQ
VW\OHVPDQXIDFWXULQJIRUPVDQGYHVVHOW\SHVSUHVHQW
DWWKHVLWH,QWKLVSDSHUZHLQWURGXFHWKH%RZPDQ
VLWHVXPPDUL]HWKHKLVWRU\RIH[FDYDWLRQVDQGSUHVHQW
SUHOLPLQDU\UHVXOWVIURPWKHGLUHFWHGVWXG\
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6SLURDQGWKH$UWRIWKH0LVVLVVLSSLDQ:RUOG
(ULF6LQJOHWRQ
1DWLRQDO&RZER\DQG:HVWHUQ+HULWDJH0XVHXP
7KLVSUHVHQWDWLRQGLVFXVVHVWKHYDULRXVFRPSRQHQWV
FXUUHQWO\EHLQJGHYHORSHGE\WKH1DWLRQDO&RZER\
	:HVWHUQ+HULWDJH0XVHXPIRUWKH6SLUR0RXQGV
H[KLELWLRQRSHQLQJLQ)HEUXDU\7KHJRDOLVWR
SUHVHQWSURPRWHDQGHOLFLWGLVFXVVLRQDQGIHHGEDFN
IURPWULEDOPHPEHUVDQGVFKRODUVUHJDUGLQJSRWHQWLDO
WKHPHVOD\RXWDQGSUHVHQWDWLRQRIREMHFWV
7KH&DGGR*UDVV+RXVH3URMHFW
-HIIUH\0:LOOLDPV
6WHSKHQ)$XVWLQ6WDWH8QLYHUVLW\
$WUDGLWLRQDO&DGGRJUDVVKRXVHZDVEXLOWDW&DGGR
0RXQGV6WDWH+LVWRULF6LWHQHDU$OWR7H[DVGXULQJWKH
VXPPHURI7KHIXOO\IXQFWLRQDOJUDVVKRXVHZDV
FRQVWUXFWHGWKURXJKDSDUWQHUVKLSZLWK&DGGR1DWLRQ
HOGHU3KLO&URVVDQGWKH)ULHQGVRI&DGGR0RXQGV7KH
3URMHFWLQFOXGHGIXQGLQJIRUD&DGGRDSSUHQWLFHWRZRUN
ZLWK3KLODQGWKHSURGXFWLRQRIDGRFXPHQWDU\¿OPWKDW
UHFRUGHGWKHFRQVWUXFWLRQRIWKH&DGGRKRXVHIURPWKH
LGHQWL¿FDWLRQDQGFROOHFWLRQRIUDZPDWHULDOVWKURXJK
WKH¿QDOWKDWFKLQJ7KHQHZJUDVVKRXVHSURYLGHV
&DGGR0RXQGV6WDWH+LVWRULF6LWHZLWKDWDQJLEOHDQG
YLVXDOIRXQGDWLRQIRULQWHUSUHWLQJ&DGGROLIHVW\OHDQG
FXOWXUH7KH&DGGRKRXVHFUHDWHVPXOWLSOHRSSRUWXQLWLHV
IRULQGHSWKFXOWXUDOH[FKDQJHDQGRIIHUVVXSSOHPHQWDO
KLVWRULFDOUHIHUHQFHRIWKH&DGGRSHRSOHWKURXJKWKH
SUHVHUYDWLRQDQGGLVVHPLQDWLRQRI&DGGRNQRZOHGJH
DERXWWKHVNLOOVUHTXLUHGWRJDWKHUWKHQHHGHGQDWXUDO
UHVRXUFHVDQGWKHSURFHVVHVRIGHVLJQDQGFRQVWUXFWLRQ
RIWUDGLWLRQDO&DGGRJUDVVKRXVHV
3RVWHU$EVWUDFWV
'HWHUPLQDWLRQRIWKH2ULJLQRI&DGGR$UWLIDFWV8VLQJ
6(0('6
/LQGVH\+D]HVOLS$QQD6XDUH]'DYLV5REHUW0DXOGLQ
7RP0F&XWFKHQDQG'XQFDQ30F.LQQRQ
8QLYHUVLW\RI&HQWUDO$UNDQVDV
7KHSXUSRVHRIWKLVSURMHFWLVWRDQDO\]HDVHWRI
&DGGRDUWLIDFWVFXUUHQWO\RQORDQIURPWKH$UNDQVDV
$UFKHRORJLFDO6RFLHW\LQRUGHUWRGHWHUPLQHZKHWKHU
WKH\DUHQDWXUDOO\RFFXUULQJRUKXPDQPDGH7KH\ZHUH
H[FDYDWHGIURP0RXQGDWWKH%RZPDQVLWHLQWKH
¶V,WZDVK\SRWKHVL]HGWKDWWKHDUWLIDFWVDUHDW\SH
RI³LURQFRQFUHWLRQ´WKDWEXLOWXSRYHUWLPHGXHWRWKH
ÀRZRIZDWHUWKURXJKWKHVHGLPHQWQHDUWKH5HG5LYHU
7KLVSURMHFWXVHGDVFDQQLQJHOHFWURQPLFURVFRSH6(0
ZLWKDQHQHUJ\GLVSHUVLYH[UD\VSHFWURPHWHUWRDQDO\]H
WKHDUWLIDFWV7KH6(0KHOSHGGHWHUPLQHZKLFKHOHPHQWV
DUHSUHVHQWDQGSURYLGHGDURXJKHVWLPDWLRQRIWKH
SHUFHQWDJHRIHDFKHOHPHQWLQWKHVDPSOH7KH6(0LVD
QRQGHVWUXFWLYHLQVWUXPHQWDOORZLQJIRUWKHVDPHSLHFH
RIVDPSOHWREHXVHGLQIXUWKHUWHVWV7KH6(0LGHQWL¿HG
VDQG6L2SDUWLFOHVHPEHGGHGLQDQLURQR[LGHPDWUL[
LQWKHH[SRVHGLQWHULRURIWKHVDPSOHZKLFKVXSSRUWV
WKHK\SRWKHVLVWKDWWKHVHDUWLIDFWVDUHQDWXUDOO\RFFXUULQJ
³LURQFRQFUHWLRQV´DQGQRWKXPDQPDGH
%HJLQQLQJWKH&HUDPLF$QDO\VLVRI69+ROPDQ
6SULQJV$&DGGR6DOW3URFHVVLQJ6LWHLQ6HYLHU
&RXQW\$UNDQVDV
)LRQD7D\ORU$UNDQVDV$UFKHRORJLFDO6XUYH\
7KHREMHFWLYHRIWKLVSRVWHULVWRSUHVHQWGDWDFROOHFWHG
UHVHDUFKPHWKRGVDQGFRQFOXVLRQVGUDZQIURPWKH
RQJRLQJFHUDPLFDQDO\VLVRIWKH+ROPDQ6SULQJVVLWH
697KLVVLWHZDVH[FDYDWHGGXULQJWKHDQG
$UNDQVDV$UFKHRORJLFDO6RFLHW\¶V$QQXDO7UDLQLQJ
3URJUDPVKRZHYHUQRV\VWHPDWLFDQDO\VLVRUUHSRUWLQJ
RIWKHDUWLIDFWVZDVXQGHUWDNHQDWWKHWLPH7KH$UNDQVDV
$UFKHRORJLFDO6XUYH\¶V6RXWKHUQ$UNDQVDV8QLYHUVLW\
5HVHDUFK6WDWLRQLQ0DJQROLD$UNDQVDVFXUUHQWO\
KRXVHVER[HVRIDUWLIDFWVIURPDUFKHRORJLFDO
H[FDYDWLRQVDWWKH+ROPDQVLWHRIZKLFKDUH¿OOHG
ZLWKSRWWHU\VKHUGV7KLVWUDQVODWHVWRDERXW
RIDOODUWLIDFWVUHFRYHUHGIURP+ROPDQ6SULQJV%\
EHJLQQLQJWKHV\VWHPDWLFDQDO\VLVDQGLQYHQWRU\RIWKH
FHUDPLFDVVHPEODJH,DPIXO¿OOLQJUHVHDUFKREOLJDWLRQV
SUHYLRXVO\OHIWXQFRPSOHWHG&XUUHQWO\,KDYHH[DPLQHG
DQGLQYHQWRULHGDERXWRIWKHFHUDPLFFROOHFWLRQ
ZKLFKWRWDOVPRUHWKDQVKHUGV7KHPDMRULW\RI
VKHUGVLQYHQWRULHGKDYHEHHQERG\VKHUGVIURPODUJH
XWLOLWDULDQVWRUDJHYHVVHOV$OWKRXJKQRGLDJQRVWLF
DUWLIDFWVKDYHEHHQLQYHQWRULHGDQGQRVDPSOHVIRU
UDGLRFDUERQGDWLQJKDYHEHHQVHQWDWWKLVWLPH,EHOLHYH
WKLVLVD/DWH&DGGRVLWH8VLQJDQ$FFHVV'DWDEDVH,
KDYHEHHQUHFRUGLQJGHFRUDWLRQWHPSHUFRXUVHRU¿QH
ZDUHVVKHUGIRUPVEDVHERG\RUULPER[ORFDWLRQ
DQGFHUDPLFW\SHVZKHQSRVVLEOH7KLVSRVWHUUHÀHFWV
GDWDJDWKHUHGIURPWKLVDQDO\VLV
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